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ABSTRACT 

An essential part of the inflammatory process was played by COX-2, a crucial enzyme that catalyzed 

the rate-limiting stages in the conversion of arachidonic acid to prostaglandins. As opposed to other 

family members, COX-2 was significantly inducible during the acute inflammatory response of 

human bodies to wounds or infections and scarcely detectable under normal physiological conditions. 

As a result, the therapeutic use of selective COX-2 inhibitors has long been recognized as a successful 

strategy for the treatment of inflammation with few adverse effects. NSAIDs, both older and more 

recent, are now the most often recommended drugs for the COX-2-targeted treatment of inflammatory 

disorders. Natural phenols, flavonoids, stilbenes, terpenoids, quinones, and alkaloids were the primary 

divisions of the natural COX-2 inhibitors based on structural characteristics. A few dietary COX-2 

inhibitors of natural origins also showed chemo preventive benefits by focusing on COX-2-mediated 

carcinogenesis in addition to their anti-inflammatory effects. It was also explored how these natural 

treatments may be used in the future to prevent cancer. Overall, the analysis of the COX-2 inhibitors 

from natural sources that have been defined open the way for the future creation of stronger and more 

focused COX-2 inhibitors. 

 

KEYWORDS:  COX -1/COX-2, SWISS ADME, PROTOX II.  

 

INTRODUCTION 

There are numerous powerful medicines made from natural substances that are sold on the market. 

The cyclooxygenase-2 (COX-2) enzyme is over expressed in a number of physical conditions, such 

as inflammations linked to cancer or cardiovascular ailments. Numerous active substances produced 

from plants have been shown to have COX-2 inhibitory action in the literature. These include 

xanthines, cinnamates, stilbenes, flavonoids, alkaloids, and coumarins.[1] The synthesis of 

prostaglandins H2, a precursor for the biosynthesis of prostacyclins, prostaglandins, and 

thromboxane, is catalysed by cyclooxygenases (COXs), which impact a wide range of biological 

functions, including the control of immunological function, preservation of renal blood flow, 

reproductive biology, and gastrointestinal integrity [2]. Multiple COX isoforms, each with a unique 

physiological expression and function, have been shown to exist in studies [3]. Two primary COX-1 

isoforms, sometimes known as the "housekeeping" enzyme, control a variety of physiological 

reactions, including platelet aggregation and stomach cytoprotection. COX-2, on the other hand, is an 

inducible enzyme that is expressed in cells that mediate inflammation, such as synoviocytes, 
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macrophages, and monocytes, and it helps to synthesise the prostanoids that are implicated in both 

acute and chronic inflammatory diseases.[1] 

The primary inflammatory mediators responsible for the pathophysiology of a number of diseases, 

including cardiovascular disease and arthritis, are prostaglandins [8]. Arachidonic acid is transformed 

by the endogenous cyclooxygenase (COX) enzyme into prostaglandins and thromboxanes, which 

produce pain, inflammation, and hyperthermia [9-11]. COX-1 and COX-2 are the two stable isoforms 

of this enzyme. Although the same sort of metabolic conversion is catalysed by both isoforms, the 

expression patterns of the two are distinct [12].Rofecoxib and celecoxib are the two selective COX-2 

blockers that are used the most frequently and are accessible by prescription in the United States, 

Bangladesh, and India [13,14]. Although "coxib" medications are more effective, there are 

suggestions that long-term usage of these medications may raise your risk of heart attacks and strokes. 

Rofecoxib and valdecoxib are no longer available on the market as a result, as of 2004 and 2005, 

respectively [15-16]. Therefore, one of the most important research areas nowadays is the 

development of new drugs with fewer adverse effects. Finding new molecular targets that might open 

the door for new anti-inflammatory medications is a laborious but necessary effort being made to 

achieve this goal. 

 Flavonoids are a class of naturally occurring polyphenols that are widely present in a variety of foods 

and drinks made from plants. These substances have a wide range of medicinal and bioactive qualities 

[4-6]. Prostaglandins (PGs), which are commonly responsible for inflammation and discomfort when 

overexpressed, are produced in large quantities by the important enzyme COX-2. Inhibitors of COX-

2 function by preventing the synthesis of PGs, fatty acid derivatives well-known for their ability to 

cure arthritis by reducing inflammation [7]. 

In order to create new antibiotics targeting both well-known and undiscovered targets, computer-aided 

drug design (CADD) can be used in conjunction with wet-lab approaches to understand the 

mechanism of drug resistance. On the other hand, a lot of repurposed medications have already 

received FDA approval and will thus go to the clinic for less money and sooner. A significant amount 

of CADD-based techniques may provide an atomic level structure-activity relationship (SAR) that is 

utilised to speed up the drug design process while lowering costs and time. However, many 

repurposed medications have already received FDA approval and will consequently go to the clinic 

more quickly and at a lower cost [17-20]. Recent years have seen a rise in the use of natural products 

from a variety of chemical families, including phenolics, quinones, The COX-inhibiting effects of 

flavonoids, stilbenes, terpenoids, and alkaloids [21-22,17] are quite potent . Due to their structural 

core scaffolds, phytoconstituents of natural origin have an advantage over their synthetic equivalents 

in terms of environmental compatibility, better biodegradability, and eco-friendliness, as well as 

improved biological functions [23]. 

Secondary plant metabolites called polyphenols are essential for shielding plants from UV rays and 

pathogen assaults [24]. They are naturally occurring substances found in a variety of foods, such as 

cereals, fruits, vegetables, and drinks. Grapes, apples, pears, cherries, and berries contain up to 200–

300 mg of polyphenols per 100 g of fresh weight. They are also widely distributed in the goods made 

from these fruits. A glass of red wine, a cup of tea, or a cup of coffee has about 100 mg of polyphenols. 

In addition to chocolate, dry beans and grains also contain polyphenols.[25,26] The possible health 

advantages of dietary plant polyphenols as antioxidants have received a lot of attention in the past 10 

years. Consuming diets high in plant polyphenols over the long term is protective against cancer, 

cardiovascular disease, diabetes, osteoporosis, and neurological illnesses, according to 

epidemiological study and associated meta-analysis [27,28]. Polyphenols can aid with a variety of 

food-related issues, including bitterness, astringency, colour, taste, odour, and oxidative stability. 

Numerous health advantages of plant polyphenols in the diet. 

The COX-2 enzyme is similar to the COX-1 enzyme with the exception of the three amino acids that 

were replaced, which caused the polar hydrophilic side pocket of the COX-2 active site to be larger 

than the COX-1 active site. As a result, large molecules were unable to fit into the COX-1 active site 

but could still bind to the COX-2 enzyme.[29,30] There are three cavities (aromatic area (cavity A), 

aliphatic region (cavity B), and selective region) in the COX-2 active site, which is made up of 22 
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amino acids (cavity C). Specifically targeting COX-2 is a stunning illustration of heterocycle 

bioisostericbehaviour. pyrimidines, pyrazines, and Good bioisosteres of each other exist between 

isoxazolines.[31] Nabumetone1) [4-(6-methoxy-2-naphthalenyl)-2-butanone] is a nonacidic 

compound. Broad-spectrum antipyretic, anti-inflammatory a painkiller. Later, this medication was 

authorised for Bencard, Fujisawa, Ambelette and Uriach. This activity exceeds that of equivalent to 

indomethacin, naproxen, and aspirin.[32] 6-methoxy-2-naphthylacetic acid, an active metabolite of 

nabumetone Acid (6MNA) (2) is in charge of the therapeutic outcome. Nabumetone is a subpar COX-

2 inhibitor with lower nephrotoxicity, instead of indomethacin.[33] 

 

MATERIAL AND METHOD 

There is vast field of natural cox inhibitor which include alkaloids, flavonoids, quinones, stilbenes 

and terpenoids. In this reaserch article we discuss aboutinsilico studies and ADME of some natural 

cox inhibitor. 

1. Alkaloids- Isoquinoline alkaloids, which are present in nature, are excellent COX enzyme 

inhibitors for the prevention of many malignancies. We'll talk about a handful of them here, 

including berberine (1), sanguinarine (2), cavidine (3), and pseudocoptisine (4) 

I. Berberine- Plants belonging to the genera Berberis and Coptis contain berberine (1). In both 

Chinese and Ayurvedic medicine, it has been utilised extensively. Berberine's anticancer effects 

have been examined in the past, highlighting its several cancer-fighting pathways [34,35]. 

Effective COX-2 transcriptional activity inhibition is possible in colon cancer cells. At doses 

greater than 0.3 M, it is a good inhibitor [36]. Both in vivo and in vitro studies on the effects of 

berberine in male Wistar rats and oral cancer cell lines (OC2) have been conducted. A 12-hour 

berberine treatment of OC2 decreased prostaglandin (PGE2) synthesis in a dose-dependent 

manner. In the carrageenan-induced air pouch in rats, berberine reduced exudate and PGE2 

production [37].Berberine inhibited COX-2, which led to the death of human oral epidermal 

carcinoma KB cells when it was applied. Berberine reduced Mcl-1 expression and Akt 

phosphorylation, which in turn reduced PGE2 levels. It was determined that additional research is 

necessary to fully understand the anti-tumor potential of berberine [38]. By inhibiting the 

transcription factor nuclear factor-B (NF-B) and downregulating COX-2, berberine also has anti-

inflammatory, anticancer, and proapoptotic effects [39]. 

 

 
 

II. Sanguinarine- Sanguinariacanadensis L. and Chelidoniummajus L. are members of the 

Papaveracea family, which also includes the benzophenanthridine alkaloid sanguinarine[40,41]. 

It is used to manage schistosomiasis and possesses antibacterial, antifungal, antitischistosomal, 

antiplatelet, and antiinflammatory effects [42-44]. 

 

Sanguinarine is presently being studied by academics due to its possible anticancer properties [101–

104]. According to data from in vitro experiments, this alkaloid often exhibits anticancer effects at 

doses lower than ten micromoles. Numerous cancer cells are affected by sanguinarine, which causes 

cell cycle arrest at various stages or apoptosis[45-52]. It significantly makes breast cancer cells more 

https://jptcp.com/index.php/jptcp/issue/view/79


Investigating the Drug Potential of a Natural COX Inhibitor: ADME and In Silico Analysis 

 

 Vol.29 No.4 (2022): JPTCP (1326-1342)    Page | 1329 

susceptible to ligand-mediated apoptosis that is connected to tumour necrosis factor (TNF) [53]. 

Additionally, sanguinarine (5 mg/kg) inhibits angiogenesis in mice, has anti-invasive properties, and 

reverses the P-gp-mediated MDR phenotype [108-110]. For the treatment of prostate cancer, a method 

including the coadministration of COX-2 inhibitors and sanguinarine has been suggested [54]. The 

possibility of using sanguinarine as a treatment for ailments brought on by UV exposure, such as skin 

cancer, has also been raised [55]. 

 

 
 

III. Cavidine-Cavidine was isolated from Corydalis impatiens. The plant has been used traditionally 

for the treatment of hepatitis, scabies, skin injuries, and cholecystitis in Tibetan herbal system. 

Niuet al. investigated its anti-inflammatory effects along with the mechanisms in vitro and in vivo. 

They used male and female Kunming mice for in vivo studies and LPSinduced murine peritoneal 

macrophages for in vitro studies. They used different edema models including formaldehyde 

induced paw edema, xylene-induced ear edema, NO-induced edema, and acetic acid-induced 

peritonitis in the above mentioned rats. Cavidine showed very promising results in reducing 

inflammation. It significantly inhibited LPS-induced TNF-α, NO production in peritoneal 

macrophages, and more prominently, it inhibited COX-2 selectively, thus showingpromising anti-

inflammatory activity [59] 

 

 
 

IV. Pseudocoptisine - Pseudocoptisine (104) is a benzylisoquinoline alkaloid that was discovered in 

the tubers of Corydalis turtschaninovii. It inhibits the synthesis of NO and PGE2, as well as the 

mRNA levels of iNOS, COX-2, TNF-a, and IL-6, in a dose-dependent manner. Additional research 

revealed that it suppressed ERK and p38 phosphorylation, inhibiting NF-kB activation, to lower 

levels of pro-inflammatory cytokines, demonstrating the potential antiinflammatory effect [56]. 

Corydalis bungeanaTurcz Officially, (Papaveraceae) has anti-inflammatory properties. medication 

found in the Chinese Pharmacopeia. Hexahydrobenzophenanthridine tetracyclic alkaloids (HAs) 
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Benzophenanthridine skeleton is a typical component of this plant. Corygaline A (105), corycaline 

A-E, and compounds 111–114 are HAs isolated from Corydalis bungeanaTurcz and their restraint 

of LPS-induced Evaluation of NO generation in RAW264.7 cells. The Results showed that all 

compounds except for 107 (IC50 14 33.8 mM) and 112 (IC50 = 23.1 mM) showed notable 

inhibitory effects. against NO generation, with IC50 values in the range of 1.0e2.9 mM comparable 

to Minocycline (31.3 mM) [57,58]. 

 
 

2. FLAVANOIDS 

The biological/pharmacological properties of flavonoids, commonly referred to as nature's gentle 

medications, include anticancer, antibacterial, antiviral, antiinflammatory, immunomodulatory, and 

antithrombotic actions (1). The ability of flavonoids to reduce inflammation is one of these biological 

functions that has been used for a long time in Chinese medicine and the cosmetics industry in the 

form of unprocessed plant extracts. Numerous studies have demonstrated that different flavonoid 

compounds have anti-inflammatory effects in a variety of animal models of inflammation. 

Particularly, certain flavonoids were discovered to reduce chronic inflammation in numerous animal 

models used in experiments. Therefore, it may be beneficial to continually assess the anti-

inflammatory activity of flavonoids in order to develop a new class of anti-inflammatory drugs as 

well as anti-inflammatory mechanisms. 

Flavones are extensively distributed as glucosides in leaves, flowers, and fruits. Among the main 

sources of flavones are ginkgo biloba, celery, parsley, red peppers, chamomile, and mint. This group 

of flavonoids includes the compounds luteolin, apigenin, and tangeritin. 

 

I. Celery-Apiumgraveolens L., a member of the apiaceae family, is an annual or perennial plant that 

thrives in tropical and subtropical parts of Africa, Asia, and all of Europe[60]. About 40 000 tonnes 

of celery are grown in India each year, and 29 250 tonnes are exported. Celery needs high quantities 

of moisture for growth but lower temperatures. The best celery may thus be found growing in cold 

and temperate climates. [61] The seeds, leaves, and essential oils of this plant are among its 

components that are utilised.[62] One can include carbohydrates, phenols like flavonoids, 

alkaloids, and steroids as some of the phytochemical components of celery. [63]Celery is the most 

commonly utilised plant in traditional medicine due to the presence of chemicals including 

limonene, selinene, frocoumarin glycosides, flavonoids, and vitamins A and C.[64]Celery can 

prevent rheumatic problems, cardiovascular diseases, jaundice, liver and lien diseases, urinary tract 

blockage, and gout. Celery leaf ethanol extracts have been shown in studies on rats to boost fertility 

and promote spermatogenesis. [65-67] Celery lowers blood pressure, blood lipids, and glucose 

levels, which can help the heart.[68] Celery contains anti-inflammatory and antifungal effects, 

according to experimental investigations.[69]Its essential oils also have antimicrobial properties. 

The seeds of this plant can be used to treat tumours, bronchitis, asthenopia, asthma, psoriasis, and 

other chronic skin conditions. [70]Celery root's diuretic properties make it useful in treatment of 

colic. 

 

Celery may reduce blood pressure in hypertensive individuals because it has antifungal, anti-

inflammatory, and anti-gastric ulcer properties in rats . Celery seed butanol extracts have been shown 

to reduce lipid peroxidation in diabetic rats by inhibiting oxidative stress . Rats' blood UA levels were 
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decreased by celery seed and methanol extracts from petroleum. Celery seeds' anti-inflammatory and 

antioxidant properties, particularly those of their volatile oil and aqueous extracts, haven't been fully 

studied in relation to gout, though.[71] 

 

 
 

II. Red Peppers- For thousands of years, Indian, Native American, African, and Chinese medicinal 

traditions have employed red peppers as food additives and for a wide range of medical purposes 

[72,73]. The most eaten species in Brazil is the red pepper Capsicum baccatum L. var. pendulum 

(Willd.) Eshbaugh (Solanaceae), which is often known as pimentadedo-de-moça and is mostly 

grown in the South and Southeast[74] Capsaicin has a molecular weight of 305.42 Da and is a 

derivative of vanillyl amide (8-methyl-N-vanillyl-6-nonenamide). In terms of potency, target, and 

method of action, capsaicin is known to have two different kinds of effects: a non-selective impact 

on cells and a short stimulation of primary afferent nerve fibres. Vanilloid receptor 1 (TRPV1), the 

receptor for capsaicin, has been shown to be abundantly expressed by nociceptive neurons in the 

trigeminal and dorsal root ganglia[75]. To transmit the feeling of pain, capsaicin binds to the 

TRPV1 receptor on sensory neurons.In addition to its effects on the nervous system, capsaicin has 

also been demonstrated to be immunologically active, creating more immune cells as compared to 

untreated controls. 

 

 
 

III. Ginkgo Biloba - Ginkgo biloba L. (family: Ginkgoaceae; English name: Maidenhair tree) is a 

significant source of new herbal medicines with therapeutic effectiveness and various bioactive 

ingredients. This ancient plant species may reach heights of up to 40 metres, is deciduous, tall, and 

robust, and has leaves that are fan-shaped and irregularly lobed.[1] In G. Biloba there are 110 

known flavonoids, one of which is kaempferol 3-O-l-[6000-p-coumaroyl(d)-glucopyranosyl(1,2)-

rhamnopyranoside]. n-BuOH extract of G. biloba leaves included the compounds -7-O-d-

glucopyranoside and isorhamnetin 3-O-l-[6000-p-coumaroyl(-d)-glucopyranosyl(1,2)-

rhamnopyranoside]. The quercetin 3-O—D-glucopyranoside, quercetin 3-O—rutinoside, 

kaempferol 3-O—L-[6′′′-p-coumaroyl-(-D)-glucopyranosyl-(1,2)-rhamnopyranoside], and 

quercetin 3-O—L-[6′′′-p-coumaroyl-(- 7.O.D. glucopyranoside [26]. 

 

GinkgolideA, Amentoflavone , Bilobetin, Ginkgetin, Quercetin, and Bilobalide are the main 

compound found in Ginkgo Biloba. 
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3. Quinones – Numerous plants, fungi, and mammals all manufacture the quinone chemicals 

naturally. Some of them were used in medicine as laxatives and in the manufacturing process as 

colourants. Natural quinone compounds do, however, also have a variety of biological effects, 

including anti-inflammatory activity . These effects include, but are not limited to, antibacterial, 

fungicidal, and cytotoxic. 

 

I. Plumbagin 

Mostly found in Plumbago species, plumbagin is a naphthoquinone that exhibits a number of 

pharmacological properties, including anti-inflammatory, neuroprotective, antitumor, and antioxidant 

actions.Through Nrf2/ARE-mediated regulation of astrogliosis and inhibition of b-secretase enzyme, 

plumbagin improves cognitive impairments and astrogliosis in STZ-induced mice models of AD.[78] 

Plumbagin reduced ROS and MDA levels, increased Nrf-2, haemoxygenase 1 and NAD(P)H 

dehydrogenase quinone 1, and decreased NF-jB, cyclooxygenase-2 (COX-2) and inducible nitric 

oxide synthase (iNOS) levels to suppress Ab25-35-induced oxidative stress. [79] By controlling the 

expression of NOX4 and downregulating NF-jBsignalling, as well as by inhibiting OGDR-induced 

NLRP3 inflammasome activation, plumbagin pretreatment might lower ROS generation. [80] 

 

 
 

Tanshinone IIA 

Tanshinone IIA possesses anti-inflammatory, antioxidant, and neuroprotective properties and is 

produced from the dried root or rhizome of Salvia miltiorrhizaeBge[84].[87] In HT22 cells treated 

with Ab, tanshinone IIA reduced the levels of ROS and MDA, enhanced the activities of SOD and 

GSH-Px, and lowered the levels of phosphorylate PKR-like (p-PERK), phosphorylate eukaryotic 

initiation factor 2, and binding immunoglobulin heavy chain protein (Bip)[81] Tanshinone IIA 

reduced memory loss in Ab1-42-injected mice by reducing the expression of GFAP, COX-2, iNOS, 
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and NF-kB p65 in a non-genetic animal model of AD. [82] Tanshinone IIA may lower the levels of 

NLRP3, caspase-1, IL-1b, and IL-18 expression, which can limit the production of proteins and 

cytokines of the NLRP3 inflammatory signalling pathway in OGD/R BV-2 cells. [83] 

 
STILBENES  

Pinosylvin (3,5-dihydroxy-trans-stilbene) is a naturally occurring pre-infectious stilbenoid toxin that 

is mostly found in the Pinaceae family, especially in the heartwood of Pinus spp. (such as 

Pinussylvestris) and in pine leaves (Pinusdensiflora). East Asians have long employed various pine 

tree pieces for a variety of ailments, including the treatment of liver poisoning, stomach issues, and 

inflammation. Pine needles were frequently used to make tea and meals in South Korea [84]. The 

Vitaceae family of plants, which includes the well-known wine grape Vitisvinifera L., is among the 

most prolific sources of newstilbenes currently known. Other groups include Fabaceae, 

Dipterocarpaceae, and Gnetaceae[85]. A broad variety of plants, notably pines, are thought to use 

pinosylvin as a defensive mechanism against diseases and insects [86]. They may be found in different 

kinds of plants, such as mosses and ferns, in addition to most berries and fruits [87]. Under the impact 

of several biotic and abiotic stressors such wounds, herbivores, fungi, ozone, and UV radiation, 

pinosylvin produces phytoalexins via reacting malonyl-CoA with cinnamoyl-CoA [88]. 

Pinosylvin is a natural substance that has potential uses in the creation of antimicrobial food packaging 

systems because of its intrinsic antibacterial activity, particularly against Campylobacter spp. [89,90]. 

The growth of Campylobacter jejuni and Campylobacter coli American type culture collection 

(ATTC) reference strains and clinical isolates has been shown to be inhibited by pinosylvin or its 

inclusion complexes (ICs) with modified cyclodextrins (hydroxypropyl-b-cyclodextrin and 

hydroxypropyl-g-cyclodextrin). The MIC range for the pure substance was 25–50 mg/mL, whereas 

the range for the ICs was 16–64 mg/mL. In addition, time-kill experiments demonstrated that 

pinosylvin ICs have bactericidal activity against both Campylobacter species at 37 C and even at 4 or 

20 C.[91] 
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TABLE 1: Plant and their specific chemical compound for inhibition of COX 

Serial no. Class Plant Biological Source  Chemical Compound Family 

  Alkaloid         

1 
  

Tree Turmeric 

/Berberisaristata 

Curcuma longa 

Berberine Zingiberaceae 

2   Blood Root Sanguinariacanadensis L Sanguinarine Papaveraceae 

3   Corydalis Corydalis impatiens Cavidine Papaveraceae 

4 
  

Linearis 
ofIsolated from tubers

Corydalis turtschaninovi 
Pseudocoptisine 

Papaveraceae 

  Flavanoids         

5 
  

Celery Apiumgraveolens L. 
selinene,limonene,

frocoumarin Apiaceae 

6   Red pepper Capsicum baccatum L.  Capsaicin Solanaceae 

7 
  

Maidenhair tree Ginkgo biloba L. 
Amentoflavone , Bilobetin, 

Ginkgetin, Quercetin Ginkgoaceae 

  Quinones         

            

8   Chitrak Plumbagozeylanica L  Plumbagin Plumbaginaceae 

9   Red sage or Danshen Salvia miltiorrhiza Bunge  Tanshinone IIA  Lamiaceae 

  Stilbenes         

10   Heartwood of Pinus PinussylvestrisPinusdensiflora Pinosylvin Pinaceae 

 

TABLE 2:  Compounds classified on basis of molecular formula, their molecular weight and 

presence of heavy atom and rotatable bonds 

Sr. No. Compound 
Molecular 

Formula 

Molecular 

Weight (g/mol) 
Heavy atoms 

heavyAromatic

atoms 

Rotatable 

bonds 

1 Berberine C20H18NO4
+ 336.36 25 16 2 

2 Sanguinarine C20H14NO4
+ 332.33 25 18 0 

3 Cavidine C21H23NO4 353.41 26 12 2 

4 Pseudocoptisine C19H14NO4
+ 320.32 24 16 0 

5 Linolene C10H16 136.23 10 0 1 

6 Capsaicin C18H27NO3 305.41 22 6 10 

7 Bilobetin C31H20O10 552.48 41 32 4 

8 Plumbagin C11H8O3 188.18 14 6 0 

9 Tanshinone IIA C19H18O3 294.34 22 11 0 

10 Pinosylvin C14H12O2 212.24 16 12 2 

 

According to Table 2, Bilobetin having highest molecular weight of 552.48 gm/mol and linolene have 

lowest molecular weight of 136.23 gm/mol. Bilobetin also having highest heavy atom, aromatic heavy 

atoms among compounds.Capsaicin having highest rotatable bond of 10, 

 

TABLE 3: Lipinski Rule, Drug Likeness, Hydrogen bond acceptor, Hydrogen bond donors and 

Lipohilicity. 

Sr. No. Compound LIPINSKI RULE 
DRUG 
LIKENESS 

H-bond 
acceptors 

H-bond 
donors 

Lipophilicity(Log p) 

    P/F Y/N       

1 Berberine P N 4 0 -5.78 

2 Sanguinarine P N 4 0 -5.17 

3 Cavidine P N 5 0 -6.01 

4 Pseudocoptisine P Y 4 0 -5.78 

5 Linolene P N 0 0 -3.89 

6 Capsaicin P N 3 2 -5.62 

7 Bilobetin P N 10 5 -5.86 

8 Plumbagin P N 3 1 -6.11 

9 Tanshinone IIA P N 3 0 -5.02 

10 Pinosylvin P N 2 2 -5.12 
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According to table 3 all compound follow Lipinski rule of five [molecular mass less than 500 dalton, 

high lipophilicity(log P value less than 5), less than 5 hydrogen bind doner, less than 10 hydrogen 

bond acceptor, molar refractive should be between 40-130]. assesses qualitatively the chance for a 

molecule to become an oral drug with respect to bioavailability. Drug-likeness was established from 

structural or physicochemical inspections of development compounds advanced enough to be 

considered oral drug-candidates. 

 

TABLE 4: INSILICO STUDY ADME STUDIES 

COMPOU

ND 

WATER 

SOLUBILITY 

GI 

ABSORPTI

ON 

BBB 

PENETRA

TION 

P 

GLYCOPROTE

IN SUBSTRATE 

CYTOCHRO

ME P450 

INHIBITOR 

(metabolicBRENK

stability) 
PAINS 

LEADLI

KENESS 

Berberine 
Moderately 

soluble 
High YES YES 

YES 

(CYP2D6, 

CYP3A4, 

CYP1A2) 

UNSTABLE( 

quaternary nitrogen 1) 

0 

ALERT 
NO 

Sanguinarin

e 

Moderately 

soluble 
High YES YES 

YES   

(CYP1A2, 

CYP2C9) 

UNSTABLE( 

polycyclic aromatic 

hydrocarbon 3, 

quaternary nitrogen 1 ) 

0 

ALERT 
NO 

Cavidine 
Moderately 

soluble 
High YES NO 

YES(CYP2D6

, CYP3A4, 

CYP2C19) 

STABLE 
0 

ALERT 
NO 

Pseudocopti

sine 

Moderately 

soluble 
High YES YES 

YES(CYP1A2

, CYP3A4) 

UNSTABLE(quaternary 

nitrogen 1) 

0 

ALERT 
YES 

Linolene Soluble Low YES NO 
YES(CYP2C9

) 

UNSTABLE(isolated 

alkene) 

0 

ALERT 
NO 

Capsaicin Soluble High YES NO 

YES 

(CYP1A2, 

CYP2D6, 

CYP3A4) 

UNSTABLE(isolated 

alkene) 

0 

ALERT 
NO 

Bilobetin Poorly soluble Low NO NO 
YES(CYP2C9

) 
STABLE 

0 

ALERT 
NO 

Plumbagin Soluble High YES NO 
YES(CYP1A2

) 
STABLE 

2 

ALERT 
NO 

Tanshinone 

IIA 

Moderately 

soluble 
High YES YES YES(ALL) 

UNSTABLE(diketo 

group ) 

2 

ALERT 
NO 

Pinosylvin Soluble High YES NO 
YES(CYP1A2

, CYP2C9) 
UNSTABLE(stilbene) 

0 

ALERT 
NO 

 

ADME studies of given compound done by the SWISS ADME, according to TABLE 4linolene, 

capsaicin, plumbagin are solublein water bilobetin is poorly solublein water and rest are moderately 

soluble. Linolene and Bilobetin have low GI absorbtion, Bilobetindoes not crosses theblood brain 

barrier.All compound inhibit Cytochrome p450, metabolically stable compound are cavidine, 

Bilobetin and plumbagin and there is pain alert in two compound i.e. plumbagin and Tanshinone IIA. 

 

TABLE 5: IN –SILICO TOXICITY PROFILE OF 10 SECONDRY METABOLITES 

SR 

NO. 

COMPOU

ND 

LD 50 

DOSE 

TOXICI

TY 

CLASS 

CARCIN

OGENIC 

MUTAGE

NIC 

IMMUNO

TOXIC 

CYTO

TOXIC 

TOX- STRESS21

RESPONSE 

PATHWAY 

TOX-21 NUCLEAR 

RECEPTOR 

SIGNALING 

PATHWAY 

1 Berberine 
200 

mg/kg 
III ACTIVE ACTIVE ACTIVE 

ACTIV

E 

Mitochondrial 

PotentialMembrane

(MMP) 

Aryl Hydrocarbon 

Receptor(AhR) 

2 
Sanguinarin

e 

778mg/

kg 
IV ACTIVE ACTIVE ACTIVE 

INACTI

VE 

Nuclear factor 

(erythroid-derived 2)-

like 2/antioxidant 

responsive element 

(nrf2/ARE) ; Heat shock 

factor response element 

(HSE) 

Aryl Hydrocarbon 

Receptor(AhR) 

3 Cavidine 
940mg/

kg 
IV ACTIVE ACTIVE ACTIVE 

ACTIV

E 

Mitochondrial 

PotentialMembrane

(MMP) 

INACTIVE 

4 
Pseudocopt

isine 

200mg/

kg 
III ACTIVE ACTIVE ACTIVE 

ACTIV

E 

Aryl hydrocarbon 

Receptor (AhR) 
INACTIVE 

5 Linolene 
4400mg

/kg 
V 

INACTIV

E 
INACTIVE 

INACTIV

E 

INACTI

VE 
INACTIVE INACTIVE 

6 Capsaicin 
47mg/k

g 
II ACTIVE ACTIVE ACTIVE 

INACTI

VE 
INACTIVE Aromatase 
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7 Bilobetin 
4000mg

/kg 
V 

INACTIV

E 
INACTIVE ACTIVE 

INACTI

VE 

Mitochondrial 

Membrane Potential 

(MMP) ; ATPase family 

AAA domain-containing 

protein 5 (ATAD5) 

Estrogen Receptor Alpha 

(ER) 

8 Plumbagin 
16mg/k

g 
II ACTIVE ACTIVE 

INACTIV

E 

INACTI

VE 

Mitochondrial 

Membrane Potential 

(MMP) ; ATPase family 

AAA domain-containing 

protein 5 (ATAD5) 

Aryl hydrocarbon Receptor 

(AhR) 

9 
Tanshinone 

IIA 

1230mg

/kg 
IV 

INACTIV

E 
INACTIVE 

INACTIV

E 

INACTI

VE 

Mitochondrial 

PotentialMembrane

(MMP) 

INACTIVE 

10 Pinosylvin 
1560mg

/kg 
IV 

INACTIV

E 
INACTIVE 

INACTIV

E 

INACTI

VE 

Mitochondrial 

Membrane Potential 

(MMP) ; ATPase family 

AAA domain-containing 

protein 5 (ATAD5) 

Androgen Receptor (AR) ; 

Estrogen Receptor Alpha 

(ER) 

 

In toxicity studies via software (Protox II) we studied that, Linolene and Bilobetin are the two 

compound which are belonging to class V drug (may be toxic if swallowed). Linolene completely non 

toxic but it has value of Ld 50 > 4000, Bilobetin is immunotoxic andalso active in Tox-21 stress 

response pathway(mitochondrial membrane potential and ATPase family AAA domain containing 

protein 5) and Tox -21 nuclear receptor signaling pathway(estrogen receptor alpha). 

 

COMPOUNDS AND THEIR STRUCTURES : 
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RESULT 

Lipinski rule of five [molecular mass less than 500 dalton, high lipophilicity(log P value less than 5), 

less than 5 hydrogen bind doner, less than 10 hydrogen bond acceptor, molar refractive should be 

between 40-130]. All compound that we discussed in this article are follow Lipinski rule of five. 

Drug likeness are the guidelines for structural properties of compound used for drug like character of 

a molecule or compound. Only compound 4 (pseudocoptisine) having drug like character.  

The drug's lipophilicity, a crucial component of its solubility, absorption, membrane penetration, 

plasma protein binding, distribution, and tissue penetration, is closely correlated with logP. The 

Lipinski rule of five includes logP as a part because of the significance of medication lipophilicity. 

The partition coefficient of a molecule between the aqueous and lipophilic phases—typically octanol 

and water—is defined as logP. The amount of solute dissolved in each phase is calculated 

experimentally by dissolving the substance in an immiscible biphasic solution of lipids and water. 

Drug lipophilicity(Log p) of compound is must be less than 5, all of these compound follow 

lipophilicity. 

Water solubity of compound 5,6,8,and 10 are completely soluble, compound 1,2,3,4,9 are moderately 

soluble and compound 8 is poorly soluble. Gastrointestinal absortion  is low of compound 5 and 7 and 

rest compound 1,2,3,4,6,8,9,10 compound having high GI absorption. Only compound 7(Bilobetin) 

does not cross blood brain barrier rest other compound can cross BBB barrier. Compound 1,2,4,9 are 

only glycoprotein permeable. 

Cytochrome p 450 inhibitor, it is the most common mechanism for drug-drug interaction  Berberine 

inhibits CYP2D6, CYP3A4, CYP1A2 inhibitor, Sanguinarineinhibit CYP1A2 and CYP2C9 inhibior, 

Cavidine inhibits CYP2D6 and CYP3A4 inhibitr, Pseudocoptisine inhibit CYP1A2 and CYP3A4 

inhibitor, Linolene only inhibits CYP2C9 inhibitor, Capsaicin inhibit CYP1A2, CYP2D6 and 

CYP3A4, Bilobetin only inhibits CYP2C9 inhibitor,Plumbaginonly inhibits CYP1A2 inhibitor, 

Tanshinone IIA inhibits all cytochrome p450 inhibitor, Pinosylvin inhibits CYP1A2 and CYP2C9. 

Compound 3,7,8 are completely metabolically stable in among compound, compound 1,4 is unstable 

because of having quaternary nitrogen1,compound 2 is unstable because of having polycyclic 

aromatic hydrocarbon and quaternary nitrogen1, compound 5,6 is unstable because of having isolated 

alkene, compound 9 is unstable because of having diketo group, and compound 10 is stable because 

of having stillbene. Only compound 8 and 9 shows pain alert rest other have 0 pain alert. 

In toxicity study of compound 1-10 via PROTOX II softwere shows compound 5 and 7 are only 

compound which are belongs to class v drug means these compound can leads to toxic if sollowed. 

Linolene completely non toxic but it has value of Ld 50 > 4000, Bilobetin is immunotoxic and also 

active in Tox-21 stress response pathway(mitochondrial membrane potential and ATPase family 

AAA domain containing protein 5) and Tox -21 nuclear receptor signaling pathway(estrogen receptor 

alpha). 

 

DESCUSSION  

In this article compounds on the basis of their ADME best compound is found to beTanshinone IIA 

but it is metabolically unstable due to its diketo group and also shows 2 pain alert and on basis of 

toxicity Tanshinone IIA, Bilobetin are the compound which show least toxicity. In future aspect 

further research on these compound may show effective results. 

 

Conclusion 

A wide range of pharmacological properties are possessed by various active ingredients derived from 

plant resources. One of the most notable behaviours that plant compounds are seen to display is 

cyclooxygenase inhibition. The research makes it abundantly obvious that different plant components 

inhibit the COX-2 enzyme and have a propensity to prevent fatal disorders.Despite the fact that these 

resources are readily available and have a low level of toxicity, the number of medications produced 

from plant materials is still quite small. This might be due to unknown action modes or conventional 

extraction and isolation techniques.Therefore, more extensive research is required immediately in 

order to create novel therapeutic molecules.Due to their ability to inhibit COX-2, the natural and 
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synthesised products alkaloids, coumarin, flavonoids, curcuminoids, stilbenes, xanthine, and 

anthraquinone, among others, have been explored in this text as anti-inflammatory and anticancer 

drugs. In this reaserch of compound on the basis of ADME best compound is found to be is 

Tanshinone IIA but it is metabolically unstable due to its diketo group and also shows 2 pain alert and 

on basis of toxicity Tanshinone IIA, Bilobetin are the compound which show least toxicity. In future 

aspect further research on these compound may show effective results. 
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